Involvement of the mitochondrial apoptotic pathway and nitric oxide synthase in dopaminergic neuronal death induced by 6-hydroxydopamine and lipopolysaccharide.
The primary pathology in Parkinson's disease patients is significant loss of dopaminergic neurons in the substantia nigra through multiple mechanisms. We previously have demonstrated the involvement of nitric oxide (NO) in the dopaminergic neurodegeneration induced by 6-hydroxydopamine (6-OHDA) and lipopolysaccharide (LPS) in rats. The present study was undertaken to investigate further the role of NO in the mitochondria-mediated apoptosis of dopaminergic neurons during the early time period after administration of 6-OHDA and LPS. Measurement of dopamine and its metabolites, TH immunolabeling, cytochrome-c release, mitochondrial complex-I and caspase-3 activity assessment was performed in both the 6-OHDA- and LPS-induced experimental models of Parkinson's disease. Significant decreases in dopamine, 3,4-dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA), tyrosine hydroxylase (TH) immunolabeling and mitochondrial complex-I activity were observed, with increase in cytochrome-c release and caspase-3 activation. Dopmaine and its metabolite levels, mitochondrial complex-I activity and caspase-3 activity were significantly reversed with treatment of the NOS inhibitor, L-NAME. The reduction in the extent of cytochrome-c release responded variably to NOS inhibition in both the models. The results obtained suggest that NO contributes to mitochondria-mediated neuronal apoptosis in the dopaminergic neurodegeneration induced by 6-OHDA and LPS in rats.